
Compositional QA/QC
GPA

Expected V 0.5030 not listed 0.9950 5.0100 70.3020 9.0700 6.0600 3.0200 3.0200 1.0100 1.0100 Not listed
Date Componen He oxygen CO2 N2 C1 C2 C3 IC4 NC4 IC5 NC5 C6+

2/9/2012 gpa 0.4500 0.0012 0.9967 4.9739 70.7631 8.9439 5.9911 2.9932 2.9578 0.9621 0.9592 0.0045
2/9/2012 gpa 0.4479 0 1 4.9804 70.8309 8.9647 5.9802 2.9825 2.9417 0.9402 0.9269 0.0044

Repeated Samples % RPD % RPD % RPD % RPD % RPD % RPD % RPD % RPD % RPD % RPD % RPD % RPD % RPD % RPD
Date Lab/Std He He % Ar Ar % H2 H2 % O2 O2 % CO2 CO2 % N2 N2 % C1 C1 % C2 C2 % C3 C3 % C3H6 C3H6 % IC4 IC4 % NC4 NC4 % IC5 IC5 % NC5 NC5 %

2/9/12 235491 0.0248 0.5028 0.0222 1.0374 0.0076 32.0268 65.6249 0.7464 0.0068 0.0001 0.0001 0.0001 0 0
2/9/12 235491 0.0247 0.56 0.5048 0.39 0.0223 0.72 1.0456 0.79 0.0077 0.31 32.0494 0.07 65.5941 0.05 0.7446 0.25 0.0066 2.6 0.0001 8.78 0.0001 13.41 0.0001 11.85 0 0.08 0 0.08
2/9/12 235490 68.1322 0.4878 0 1.4581 0.1233 27.1078 2.6818 0.0085 0.0001 0 0.0000 0.0001 0.0001 0.0001
2/9/12 235490 67.8335 0.44 0.4949 1.43 0 1.5507 6.15 0.1292 4.65 27.3341 0.83 2.6493 1.22 0.0083 2.38 0.0000 133.22 0 0.0000 0 0 133.22 0 142.75 0 159.92
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Isotope QA/QC

Isotope results for internal check/reference standards
Orca
Date prepared Date Analyzed 13C1 DC1

02/10/12 02/10/12 -41.29 -178.3
02/12/12 02/12/12 -41.30 -174.07

Expected: -41.38 -174.5

GPA
Date prepared Date Analyzed 13C1 DC1

02/09/12 02/10/12 -43.20 -188.7

Expected: -43.32 -189.8

GPA (Continuous Flow)
Date prepared Date Analyzed 13C1 DC1

na 2/10/2012 -191
na 2/10/2012 -189
na 2/10/2012 -195
na 2/10/2012 -190
na 2/10/2012 -193
na 2/10/2012 -191
na 2/10/2012 -191
na 2/10/2012 -191
na 2/10/2012 -191
na 2/10/2012 -195
na 2/10/2012 -188
na 2/10/2012 -193
na 2/10/2012 -185
na 2/10/2012 -194
na 2/10/2012 -188
na 2/10/2012 -195
na 2/10/2012 -190
na 2/10/2012 -193
na 2/10/2012 -188
na 2/10/2012 -192
na 2/10/2012 -190
na 2/10/2012 -195
na 2/10/2012 -190
na 2/10/2012 -194
na 2/10/2012 -191
na 2/13/2012 -42.8
na 2/13/2012 -43.3
na 2/13/2012 -43.2
na 2/13/2012 -43.4
na 2/13/2012 -43.6
na 2/13/2012 -43.5
na 2/13/2012 -43.3

Expected: -43.3 -189

Golf (Continuous Flow)
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Job 17407
Date prepared Date Analyzed 13C1 DC1

na 2/10/2012 -193
na 2/10/2012 -191
na 2/10/2012 -197
na 2/10/2012 -192
na 2/10/2012 -195
na 2/10/2012 -193
na 2/10/2012 -193
na 2/10/2012 -190
na 2/10/2012 -197
na 2/10/2012 -192
na 2/10/2012 -196
na 2/10/2012 -193
na 2/10/2012 -190
na 2/10/2012 -198
na 2/10/2012 -193
na 2/10/2012 -197
na 2/10/2012 -193
na 2/10/2012 -192
na 2/10/2012 -198
na 2/10/2012 -193
na 2/10/2012 -198

Expected: -195

Mudd (Continuous Flow)
Date prepared Date Analyzed 13C1 DC1

na 2/10/2012 -321
na 2/10/2012 -314
na 2/10/2012 -320
na 2/10/2012 -310
na 2/10/2012 -313
na 2/10/2012 -322
na 2/10/2012 -318
na 2/10/2012 -310
na 2/10/2012 -319
na 2/10/2012 -313
na 2/10/2012 -317
na 2/10/2012 -319
na 2/10/2012 -312
na 2/10/2012 -319
na 2/10/2012 -314
na 2/10/2012 -316
na 2/10/2012 -318
na 2/10/2012 -311
na 2/10/2012 -319
na 2/10/2012 -310
na 2/10/2012 -316
na 2/13/2012 -58.3
na 2/13/2012 -58.5
na 2/13/2012 -58.3
na 2/13/2012 -58.5
na 2/13/2012 -58.4
na 2/13/2012 -58.5

Expected: -58.4 -315
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Dert (Continuous Flow)
Date prepared Date Analyzed 13C1 DC1

na 2/10/2012 -242
na 2/10/2012 -237
na 2/10/2012 -245
na 2/10/2012 -239
na 2/10/2012 -246
na 2/10/2012 -239
na 2/10/2012 -241
na 2/10/2012 -243
na 2/10/2012 -239
na 2/10/2012 -243
na 2/10/2012 -236
na 2/10/2012 -245
na 2/10/2012 -236
na 2/10/2012 -244
na 2/10/2012 -238
na 2/10/2012 -244
na 2/10/2012 -239
na 2/10/2012 -246
na 2/10/2012 -239
na 2/10/2012 -243
na 2/10/2012 -238
na 2/10/2012 -244
na 2/10/2012 -235
na 2/10/2012 -245
na 2/10/2012 -238
na 2/13/2012 -70.3
na 2/13/2012 -70.4
na 2/13/2012 -70.3
na 2/13/2012 -70.3
na 2/13/2012 -70.3
na 2/13/2012 -70.5
na 2/13/2012 -70.3

Expected: -70.4 -243.0

Duplicate13C1 Analyses 
Sample Name Sample ID Reported Value Duplicate Analysis Value Difference (per mil)

235488 HW02z -29.30 -29.28 -0.02
235493 HW12 -35.90 -35.91 0.01
235497 HW01 -36.8 -36.83 0.03

Duplicate DC1 Analyses 
Sample Name Sample ID Reported Value Duplicate Analysis Value Difference (per mil)

235488 HW02z -160.6 -159.4 -1.2
235493 HW12 -196.7 -194.7 -2.0
235497 HW01 -202.4 -200.8 -1.6

Results of Daily Instrument Check
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Date zero enrichment ck std  expected ck std measured
2/10/2012 0.003 -10.67 -10.74
2/10/2012 -10.67 -10.74

Date zero enrichment ck std  expected ck std measured
2/10/2012 0.021 2.00 2.16
2/10/2012 2.00 2.18

Date zero enrichment ck std  expected ck std measured
2/10/2012 0.825 -174.3 -174.0
2/10/2012 -174.3 -174.6
2/10/2012 -174.3 -174.9
2/10/2012 -174.3 -175.1
2/11/2012 0.821 -174.3 -174.2
2/11/2012 -174.3 -174.6
2/11/2012 -174.3 -174.5
2/11/2012 -174.3 -174.6

Date zero enrichment ck std  expected ck std measured
2/10/2012 0.26 na na

Date zero enrichment ck std  expected ck std measured
2/13/2012 0.026 -57.8 -57.7
2/13/2012 -57.6 -57.7
2/13/2012 -57.7 -57.7
2/13/2012 -57.8 -57.7
2/13/2012 -57.7 -57.7
2/13/2012 -57.8 -57.7
2/13/2012 -57.8 -57.7

Delta S: Dual Inlet Carbon Isotope Analysis

Delta Plus:  Dual Inlet Hydrogen Isotope Analysis

Delta V:  GC-P-IRMS Hydrogen Isotope Analysis

Delta Plus: GC-C-IRMS Carbon Isotope Analysis

Delta Q: Dual Inlet Carbon Isotope Analysis
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Water QA/QC
Standards DI-3 LT CHK
Date Ran 18O d 18O d 18O d
2/6/2012 -7.02 -43.7 -18.98 -140.8
2/6/2012 -6.74 -43.7 -18.80 -141.2
2/7/2012 -6.73 -44.2 -18.77 -140.4 -11.97 -87.6
2/7/2012 -6.84 -43.5 -18.73 -140.4

Average -6.83 -43.8 -18.82 -140.7 -11.97 -87.6

Lit (MS)  Value -6.83 -43.8 -18.82 -140.7 -12.01 -87.8

DUPLICATE ANALYSES
I-Number Sample ID 18O d
235495                           HW24 -9.70 -64.8
235495a                              dup -9.67 -64.0
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Isotope results for internal check/reference standards
Orca

Date prepared Date Analyzed 13C2 DC2

04/15/12 04/14/12 -31.56 -191.2

Expected: -31.59 -187.7

GPA
Date prepared Date Analyzed 13C2 DC2

04/18/12 04/18/12 -28.79 -171.8

Expected: -28.80 -173.9

Internal Check Standards Continuous Flow
Identifier 1 Date Analyzed 13C2 Expected

gpa 4/25/2012 -28.9 -28.8
I-967 4/25/2012 -31.5 -31.4
gpa 4/25/2012 -28.9 -28.8

I-967 4/25/2012 -31.5 -31.4
gpa 4/25/2012 -28.9 -28.8

I-967 4/25/2012 -31.5 -31.4
gpa 4/25/2012 -28.8 -28.8

I-967 4/25/2012 -31.3 -31.4
gpa 4/25/2012 -28.7 -28.8

I-967 4/25/2012 -31.3 -31.4
gpa 4/25/2012 -28.7 -28.8

I-967 4/25/2012 -31.3 -31.4
gpa 4/25/2012 -28.7 -28.8

I-967 4/25/2012 -31.2 -31.4

Identifier 1 Date Analyzed DC2 Expected
golf 4/24/2012 -154 -150
gpa 4/24/2012 -175 -173
frog 4/24/2012 -198 -198
golf 4/24/2012 -151 -150
gpa 4/24/2012 -170 -173
frog 4/24/2012 -200 -198
golf 4/24/2012 -154 -150
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gpa 4/24/2012 -167 -173
frog 4/24/2012 -197 -198
golf 4/24/2012 -151 -150
gpa 4/24/2012 -172 -173
frog 4/24/2012 -199 -198
golf 4/24/2012 -155 -150
gpa 4/24/2012 -174 -173
frog 4/24/2012 -200 -198
golf 4/24/2012 -150 -150
gpa 4/24/2012 -162 -173
frog 4/24/2012 -198 -198

Duplicate13C2 Analyses 
Sample Name Sample ID Reported VDuplicate Analysis Value Difference (per mil)
no duplicate analyses performed

Duplicate DC2 Analyses 
Sample Name Sample ID Reported VDuplicate Analysis Value Difference (per mil)
no duplicate anayses performed

Results of Daily Instrument Check

Date zero enrichment std expect ck std measured
4/18/2012 0.006 -10.67 -10.73
4/18/2012 -10.67 -10.74
4/20/2012 -0.008 -10.67 -10.71
4/20/2012 -10.67 -10.73

Date zero enrichment std expect ck std measured
4/15/2012 -0.289 -174.3 -174.7
4/15/2012 -174.3 -174.7
4/15/2012 -174.3 -175.0

Delta S: Dual Inlet Carbon Isotope Analysis

Delta Plus:  Dual Inlet Hydrogen Isotope Analysis
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Date zero enrichment std expect ck std measured
4/24/2012 -0.003 na na

Date zero enrichment std expect ck std measured
4/25/2012 0.004 na na

Delta V:  GC-P-IRMS Hydrogen Isotope Analysis

Delta Plus: GC-C-IRMS Carbon Isotope Analysis
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